
WHAT IS CLAIMED IS; 
\) $A ^* A semiconductor device comprising a first vertical 
type bipolar transistor and a second vertical type bipolar 
transistoifc whose voltage is different from that of said 
first vertical type bipolar transistor formed on a 
semiconductor substrate made by forming an epitaxial layer on 
a silicon subsVrate, wherein said first vertical type bipolar 
transistor has a first embedded diffusion layer formed in an 
upper part of \$aid( yMAicon substrate and of the same 
conductive type >^s fc^ifi epitaxial layer and having an 
impurity concentration higher than that of said epitaxial 
layer, said second vertical type bipolar transistor has a 
second embedded diffusion layer formed in an upper part of 
said silicon substrate\ and of the same conductive type as 
said epitaxial layer, anci the impurity concentration of said 
second embedded diffusion layer is different from the 
impurity concentration of\ said first embedded diffusion 
layer . 

2. A semiconductor device according to claim 1, 
wherein a further embedded diffusion layer for taking out a 
collector of saidv seq^nfd vertical type bipolar transistor 
connecting with a c^ll^tor leading diffusion layer formed in 
said epitaxial layer\anCu with said second embedded diffusion 
layer and having an xtapurity concentration higher than the 
impurity concentration of said second embedded diffusion 



layer is formed in^^id semiconductor substrate, 
^ ffl^ ^9 • A semiconductor device according to claim 1 , 
whereinYthel qepth of said first embedded diffusion layer is 
Dwer tnkn 



shallowei 



the depth of said second embedded diffusion 




layer . \ ^ 
4 . A semiconductor device according to claim J&^l 
wherein the impurity concentration of said second embedded 
diffusion layer is at yleast as great as the impurity 
concentration of said/ epitaxial layer formed above said 



second embedded diffusion layer, 
A\ semi< 



5. A\ semiconductor device according to claim 4, 
wherein the iir^puj^tg^ concentration of said second embedded 

wer than the impurity concentration of 



diffusion layerXii 
said first embedded diffusion layer, 
6 



/ 



A semiconductor device .according to claim 
herein the impurity concentration of said second embedded 



diffusion layer is lxlO 13 to 1 



[15 

A semiconductor device comprising a first vertical 
type bipblar transistor and a second vertical type bipolar 
transistor whose/) voltage is different from that of said 
first vertical/ bipolar transistor formed on a 

semiconductor substrate made by forming an epitaxial layer on 
a silicon substrate , wherein said first vertical type bipolar 
transistor has a first embedded diffusion layer formed in an 
upper part of said silicon substrate and of the same 
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conductive type as said epitaxial layer and having an 
impurity concentration higher than that of said epitaxial 
layer, said second vertical type bipolar transistor has a 
second embedded vdif fusion layer formed in an upper part of 
said silicon substrate and of the same conductive type as 
said epitaxial layer, and the impurity concentration of said 
second embedded diffusion layer is lower than the impurity 
concentration of sa^d first embedded diffusion layer and the 
depth of said secona embedde^^vdif fusion layer is deeper than 
the depth of said first embedde£i--4if fusion layer ♦ 

8. A semiconpuct^or\\ devioe according to claim 7, 
wherein a further embedded dutrfu si on layer for taking out a 
collector of said second vertical type bipolar transistor 
connecting with a collector leading diffusion layer formed in 
said epitaxial layer and\ with said second embedded diffusion 
layer and having an impuVity concentration higher than the 
impurity concentration of said second embedded diffusion 
layer is formed in said semiconductor substrate. 

9. A semiconductor device comprising a first vertical 
type bipolar transistor, a\ second vertical type bipolar 
transistor whose voltage is different from that of said 
first vertical type bipolar transistor and a third vertical 
type bipolar transistor having\ the opposite polarity to the 
polarity of said second vertical type bipolar transistor 
formed on a semiconductor substrate made by forming an 
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epitaxial layer\ on a silicon substrate , wherein said first 
vertical type bipolar transistor has a first embedded 
diffusion layer formed in an upper part of said silicon 
substrate and of vhe same conductive type as said epitaxial 
layer and having an impurity concentration higher than that 
of said epitaxial layer , said second vertical type bipolar 
transistor has a second embedded diffusion layer formed in an 
upper part of said\ silicon substrate and of the same 
conductive type as said epitaxial layer and having an 
impurity concentration \lower than the impurity concentration 
of said first embedded\ diffusion la^er and having a depth 
deeper than the depth of \said ^ijrsj^-emb^dded diffusion layer, 
and said third vertical tfjjfe I bipolar) transistor has a 

Jed in arfi upper part of said 
silicon substrate for sepatating\£p0Jff said silicon substrate 
a third embedded dif fusion \laypr of the opposite conductive 
type to said epitaxial layer. 

10. A semiconductor \device according to claim 9, 
wherein a further embedded diffusion layer for taking out a 
collector of said second vertical type bipolar transistor 
connecting with a collector leading diffusion layer formed in 
said epitaxial layer and with saM second embedded diffusion 
layer and having an impurity concentration higher than the 
impurity concentration of said second embedded diffusion 
layer is formed in said semiconductor substrate. 
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separating diffusion lay* 




11. A semiconductor device manufacturing method for 
forming a first vertical type bipolar transistor and a second 
vertical type bipolar transistor whose voltage is different 
from that of said first vertical type bipolar transistor on 
a semiconductor substrate ma|e by forming an epitaxial layer 
on a silicon substrate, comprising the steps of , before said 
epitaxial layer is formed on said silicon substrate: 

forming in an upper part <^f said silicon substrate in a 
region where said first vertical type bipolar transistor is 
to be formed a first embedded diffusion layer of the same 
conductive type as said epitaWal lay^r and having an 
impurity concentration higher than the impunity concentration 
of said epitaxial layer; aid \ 

forming in an upper part of sa\id/ silicon substrate in a 




region where said second vertical type bipolar transistor is 
to be formed a second embedded- dlf fusion layer of the same 
conductive type as said epitaxial \ layer and having an 
impurity concentration lower than the impurity concentration 
of said first embedded diffusion laye^ and having a depth 
deeper than the depth of said first embedded diffusion layer. 

12. A semiconductor device manuf suturing method for 
forming a first vertical type bipolar transistor, a second 
vertical type bipolar transistor whose voltage is different 
from that of said first vertical type bipolar transistor and 
a third vertical type bipolar transistor having the opposite 
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polarity to the polarity of said second vertical type bipolar 
transistor on a semiconductor substrate made by forming an 
epitaxial layer on a silicon substrate, comprising the steps 
of, before said epitaxial layer is formed on said silicon 
substrate: 

forming in an upper pa^rt of said silicon substrate in a 
region where said second vertical type bipolar transistor is 
to be formed a second embedded diff usion layer of the same 
conductive type as said 9£>^taxial "l^yer and having an 
impurity concentration lo*j6r tl\an the imparity concentration 
of a first embedded diffusion l^yer formed in a region where 
said first vertical type bipolaA transistor is to be formed 
and having a depth deeper than\ th$ depth of said first 
embedded diffusion layer; v and simtoltfaheously 

forming in an upper pajrt of s#fid Silicon substrate in a 
region where said third vertical tybe bipolar transistor is 
to be formed a separating diffusion layer for separating from 
said silicon substrate a third embedded diffusion layer of 
the opposite conductive type to said epitaxial layer • 

13. A semiconductor device Manufacturing method 
according to claim 11, further comprising the step of, before 
said epitaxial layer is formed on said\ silicon substrate, 
forming in said semiconductor substrate ^ further embedded 
diffusion layer for taking out a collector of said second 
vertical type bipolar transistor connecting\with a collector 



leading diffusion layer\ formed in said epitaxial layer and 
with said second embedded diffusion layer and having an 
impurity concentration higher than the impurity concentration 
of said second embedded diffusion layer. 

14. A semiconductor device manufacturing method 
according to claim 13, wherein said first embedded diffusion 
layer and said further embedded diffusion layer are formed in 
the same step. 



15. 



A semiconductor /device manufacturing method 



forming in said semiconduct 
diffusion layer for taking 



according to claim 12, further comprising thp step of, before 
said epitaxial layer is formed 6n said silicon substrate, 

Jor substrata a further embedded 
\out a trolletetor of said second 
vertical type bipolar transisfcqr ccjmiectirig with a collector 
leading diffusion layer formed in said epitaxial layer and 
with said second embedded diffusion layer and having an 
impurity concentration higher than the Impurity concentration 
of said second embedded diffusion layeij". 

16. A semiconductor device manufacturing method 
according to claim 15, wherein said first embedded diffusion 
layer and said further embedded diffusion \j.ayer are formed in 
the £^me step . 
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